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SECTION L GEHEFeAL DESCRIPTION AND 
SI^CIPICATIONS 

1-1. general. DESCFUPTK>W 

ThE Model 2.^ a. Iilgh sefi^itirily, widje~baiud 
AC VTVM & AMPLIFIER of laboratory accurary and 
qua Lily. R inEasurEs AC vollago frotn 100 microvolts 
to 300 volts m 12 rinngcs. A function sc Lector switch 
on Ihe pancL converts Iho mstrumcnl to a wide-baiuf 
amplifier wltli a gain of 60db on the Imv ranga^ and a 
maximum oulp^kt of & volts RMSil 

The in±>lrumenl retif>onds to the average value of 
Lbe appLied wave and reads In RMS value oTa sine w'avc-^ 
The 0-l» 0-3 voltage scales are linear.. The decibeL 
scale is based on Odb = tmw in 6CK> ubms^ wilb 10 db 
■ndervai between 



Tube Compltmont: 2-6EJ7/EPIS4 fraiw-grid pen- 
tode^ 1-OFY5-'EC07 frame grid 
tri-ode^ 1-6X4 fuli-wave rectifier^ 
1-GA2 voltage rcgnlaiar 

Power Requirrments: 105-125 VAC;, CO/SOr; 15 watts 

drain 

EiiO (HWD): 8 1/2'" K 5 3/4’’ x 7" 

V^ight: 7 lbs. 



SECTION IT. OPERATING INSTHOCTIONS 



2-1- CONTROLS AND TERMINALS 
RANGE switch 



Provides selection from 12 ranges^ imv to 300v 
features full scale. The db value given al each range position 

Ott the dial is xhe correction fat^or for dbm readings. 

I.. Frame-erid Iriodr calhode follower inpul cir- 
cuiL; frequency-compensated input attcnualor, andcath- AMP- VTVM switch 
ode circuiL attenuator.. 

SeLects either airplificr or TtYm Operation of the 
2. Use of bigh-galn frame-grid pentodes permits insIrumeuL 

feu^r ampLiner stages for lose phase shift andgrcalor 

Stability.. INpul Lerminals 



3. Two-stage R-C coupLed amplifier, and full- 
bridge meter circuit in one overall feedback loop. 

4+ Single sensitivity adjust. 

5. Fo response adjustmeiM required in amplifier 
circuit. 

6. Regulated power supply. 

7- DC-biased filaments and hum-adjust pot. 



1-3. SPECIFICATIONS 
Volt meter 

Voltage Raiigcs: 1* 3, 10^ 30^ lOCi, 3fMmMS mill J volts. 

1, 3, 10^ 3C^ lOC^ 3<K} RMS volts. 
Decibel Range; -6f) to^52db> in 12 ranges 
Froqueuey Response: ±Cdh lOr to 60Qkc 
Input impedance: 10 megchms shunled by ISmmf 
Accuracy: 1 of luU scale 
Amplifier 

Max. Output VoUagE^ 5 RMS vollo 
Max. Gain flmv Rango)t: SDdb 
PrequEfMry Response: ■■"ftp -3db Be lo SOOftu 
Maximum Kum El Noise: -4ftdb with input sigintle above 

2cnv 

bipul Impedance: 10 megohms sbunted by I5nimf 
Output Impedance: SEohms 



The loft pAir of binding posts on ibe pantL art the 
inpul termini both for voLtage measuremeni and for 
use of the instrumenL as an amplifier. The binding 
posl designated G, is connected to chassis ground. 
These binding posts Kill accomodate a wire,, a pin lip, 
or a banana plug. 

OUTput lernnnjalH 

The right-band pair of binding posts on the panel 
arc the output terminals of the Instruincnl when it is 
used as an amplif Let (AMP- VTVM switch set al 
Tliebinding post designated is connected to chaste 
ground. These tnuding posts will accomodate a wirCp 
a pun lip^ or a banana plug* 

OUTPUT CONTROL 6 AC POW ER swilcb 

WIiOB the comrol is turned past maximum counter- 
clockwise rotation of the pot loOFF, the instrumefil is 
dis<^njw:led linoin the a-c pow'er line. Clockwise 
rclaUon from OFF^ turns the instrument on, as indl- 
isted by the pilot lamp. The OUTPUT control is a 
Cjonlinumis attenuator at Ibe outpul of the instrumE?nt 
when it is used as an amplifier (AMP- VTVM swilcb 
set al AMPf. Maximum outpul is ot4alned al lOon the 
dial and zero output at 0 on the diaL Tbe sellijig of 
the OUTPUT Cjonlrol m not signifirant in the VTVM 
function of the instrument, except that it niugi be turned 
clockwise from OFF- 
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Tts blocklne csu^cUCkt in ttie input cii^ult of the 
Liif Irmnifvt ie rated at €@Q voltfu Th]i^ tn«aiib that the 
amu of VOiE i ^! i^od Ife poafcvati^ of the A Cvoll" 

at* ftHdicd to l liEi Ti^t of tht tugtriiiti end rut 

cxia?fed 6 fl 0 vt>ltfr ’W^'.r~wi}Utag.^ will re^lt lit 



Of Ih? Iigput cEregit CfL^tltar, 

Flee 

Art OXtrAotoT post fusoboldjer on tr^ roar ^ron 
CDfitalna n caitridco XdiO In the piiiAArv Cirtidt utf tr>u 
Slower trJurt^iTHT. TIilB fu£o ts a sland^i^d type, 
rated I ./2 anifpoi^ 
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Figure £-t. Front Panel Centrot^ TmulniilLE 
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2-2. OPERATION 
VENTILATION 

Adequate valuation is ni^c^&^ry fV^r proper oper- 
ation of the instrument and to avoid the possiMlIty of 
l^at Perforations on the case permit con- 

vective mowiiMint of air throu^ the imii to reiiflove 
ihe heat i;eiKiratccl hy tuloes and other components. The 
air movement consists of rod air drawn thronn^ the 
t>(>ttom of the case tieii^ healed and escaping; through 
the rear* Take setifiiLle measures to avoid LnH»ding 
ttie required air flow* 

NOTES 

Wien Uwinstrtiinent is turned off, the meter pointer 
shnild be at aero. If not, see Section 4, paragraph 4-3 
” Meier Mechanical ZeroAt^u^".. 

On the four lowest ranges oE the InflruttieHl, Uie 
meter pointer will deflect fully to the right-hand slop 
If the input termlnaU are not connected in a $ourcc. 
This is an entirely normal effect of stray pick-up volt- 
age on an ifistrumenl oT such high gain and high input 
impedance, and in HO way affects the accuracy of mea- 
^rement When the input terminals are connected across 
a voltage source. The same effert will be observed 
durlr^ measuremenl on the low ranges^ ae the lest lead 
is translerrE?d from one point to another* Tliere 
IE no deleterious affect on the instrumenl as a result 
of this phenomenon. 

Wliere voltage is being measured acrose- a high- 
impedance Eonree, it is possible that hum plcl^-up can 
affect the reading. In thiseasej fielded leads will 
nunimiK pick-ifv but attention imist be given to the 
added shunt capacity, which in some cases may exceE^ 
siiely Load or detuie the source cIrcuiL 

The Instrument responds to the average value of 
the wave, but reads inRJ^ value t^a sine wave* Non- 
sinusoidal waveforms will iiot be read accurately. 
Dlslortlon in a sine wave vdll affect reading accuracy, 
but dlelortlon must be quite severe before accuracy is 
significantly affected, l.e., 20% 2nd harmoidc distortion 
will caiLse readings up to 2% low, qp to 10% low; 
10% 3rd harmonic distortion will cause readirg^ up to 
4% high or lowj 20% up to 6% high or low. There is no 
fixed correctiun because the reading varies with the 
phaw relatloufitiip between the fundamental and har- 
monic frequencies. 

The accuracy isstaiedas a percentage of the full- 
scale value. Thie meanfi that better accuracy is ob- 
tained when the readti:ig is closer to full-scale. The 
range intervals arc such that voltages more than t/3mv 
ran alwaysbc read ud the upper two-Uilrdls Cf the scale* 



cautk:>n 

C^^nnect the Instruiuefil to a I0&-125 VAC, &Q/90 
cycles line only* It will not operate Iroiu, nor should 
it be connects to, a dc Itiw* 

a. VOLTAGE MEASUREMENTS 

L Turn the OUTPUT control clock wifie from OFF. 



2. Set theRA^GE switch tothe appropriate rajtge 
for the anllcipaled vd Ltage value to be meastired. Always 
use ahigher range, if there is any doubt, to avotdover- 
loadlng the meter. 

3;* Set Ww AMP-VTVM switch to VTVM. Allow a 
&-mlnulc warmup to attain stable operation* 

4. Connect loads from the FNput binding posts 
across the voltage being measuieiL The G binding 
post lead should be coonecied lo the low or ground 
side of Uie voltage source. 



CAUTION 

When measuring line voUage, there is a 50% chance 
that the inelrumefil chassis will be connected to the 
**hol“ side of the line. This can be dangerous and ikje 
caution should be exercieeiL 

5* There arelw'O voltage (V| scales^ 0-1 and 0-3* 
The scale lobe read depends on the range used: il the 
setting on the RANGE dial ccntalns the Integer ‘*1", 
read the 0-1 scale; if the settiiig contains the integer 

read the 0-3 scale. Before the scale can l» read, 
the value trf a full-scale reading must be known* This 
ie also given bv tbe setting on the RANGE dial. 

b. VOLTAGE RATIO/POWER RATIO DU READfNGS 

The difference between two voUmeier readings 
can be read as a differempc between two decibel scale 
readlr^^ This difference In db is a measuire of ibe 
ratio of the two voltages. The two measurements can 
be taken across dilferenl impedances without afledlng 
the validity of the difference reading lor measvrlna 
pure voltage ratio (not power). 

U the load impedance is the same for both read- 
ings, than the difference on the decibel scale Is a mea- 
sure of power ratio, as well as voltage ratio. 

Since db readings are difference readings, one 
need miy know that there is a iCWb ifitsrral belwern 
raises. For example. If Ihe second reading is made 
on tbe ocirt higher voUage ratigo, you muBt add lOdb to 
Uie second scale reading before subtractiiog the firgl 
from the second reading to cLcter mine the db dltference. 



EXAMPLE 

First Reading: ■►Idb On the 3V range 
Secotkd Reading: -5db no the lOV range 

TO find the dlffereiice^ the seco«>d reading must be 
cc^rected for beipg read on the next higher range than 
tbe Urst reading* This correction Is +I0db. There- 
frsre the difference between the second and first read- 
ings Is 

C-&db^l0db} -Idb = 4db 

c. DBM READINGS WTlH VOLTMETER 

NOTEt A dbm value ie the logarithm of the ratio 
of aji absolute power level to a fixed reference 
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Fti^e 2-2. Nairup^n^ ol DB CnmE?ctLons Load 
IniiKdaiirD for QBM FlcadLngs in VoU- 
nietrr Opcrat^Mi. 



povyta" Lev«L As $urt^ it is directly convertible iniio 
power. Soc Fig. 2-S^ 

The dccltKl scale Ls dra^ on the basis c| a 60D 
cbm load Ifnpedance^ aada Eero voltage reference level 
of 0*775 volt** This scale readsdirecUy indben On Ihe 
IV range when the load Impedance le 600 cJim& On 
other ranges, lOdb per range must be added or sub- 
tracted lor each range above or below the IV ranges 
the cnimulaliie correction is given by the inner circle 
of Dumerals On the RAI^GB dial lor each range position,. 
With olfier LiupedanccSii a correction must l>c added or 
siibtracleil according Iq the graph ol Fig* 2-2* This 
facLlLlyi evaluable when 11 ie required to mahe absolute 
power lUcasureDionle in loads cf any impsdance in oithor 
dbfn cr watts. Tb convert dbni valuos Inlo milHwatlSf 
refer to the table of Milliwatts vs« CBM* Fig:* 2-3* 
*CDnsUluUng a powt^r reference level of (0*775)^/600 " 
Imw 

CXAMPloE 

With a load impedance of 20€eJuns^ a scale read- 
ing of -6dbm Ls obtained on the lOV rar^e. As the lOv 
range Is Iwo ranges above the IV rangc,±20db must 
be added to the readings follows: 

-6dbm+2Cdb "Hdbm 
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Figure 2-3. Table of hbUi watts vs* DBM fur Power 
Readings in Voll meter Operation 








Consulting Ihe of Ft|f* 2-2, wt read the car- 

ra^ion for 200 i^vns iMd as +5db- Adding 

In tlw imp^ance correction, wc obtain ihc Inie dtim 
value: 

14 dbiD +&db ^IMbni 

Consullir^thctahki of FiE*5-3> w find that l9dbm 
rorrcsponds to a power level ol 79*43 ttnv* 



d. AMPLIFtER OPERATION 

1. Setiipthe matruuieiii fur voLla^ measurement 
and measure the input signal I'nitage onthc lowest pos- 
sLblo ran^^c- 

2* 'Sow eet the AMP-VTVM switch to AMP* 

3L If Ihe signal voltage read on the upper half uf 
ittfr scale in step 1^ irnixiitnim amplification without 
distorlion can be obtained by sE?tting the RATfCC switch 
tc the fiext tower rangie. If U've signal voltage read 
between one- Ihirdandone- half sciale^ noauniuni ampU- 
Acation without distooHjon can be achieved by setting 
the range switch two ranges lower^ 

4, Comiecl the OUTput pair of bindii^ posts to 
the input of the device which isto receive the amptif led 



signal voltage* Tlie iriput Impcdunce oC U>e device 
beif^ fed should be not Loss t]ian 5K ohnrii. 

Adjust Ihe OUTRIJT control ae desired. Mnxi- 
inam Output is obtained at tO on Uie dial. 



SECTION et CmCUIT DESCRJFTION 



TboblDch diagram, Fie. 3^1. incoriioraies a sim- 
plified version oT the range switching; aiMt details of 
the signal path in the Instrument* 

On the tower six rsi^ges; the voltage applied to 
the iNput binding posts is ccnpled diredl]|^ to the grid 
of a cathode foUnwer. On U>e six higher raises; the 
voltage is attenuated eOdb (1000:1) hy a frequency^ 
compensaied altenualor before It is coupled to the 
cathode follower grid. 

In the entpul circuit of Ihe calbode follower ^ I here 
is a six-'tap vottage divider. Out of this divider^ the 
vdtage is fed to a twu stage amplifier. The amplifier 
output is led to the arm of Ihe AMP-VTVM switch. 

At the VTVM pasitloTi, the amplifier Output Is fed 
to a full -wave bridge recti n er wilh the meter connected 
as Uye Inad^ 




SI-RANGE SWirC^ 



Figure 3-t. Block Diagram 
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From Ihe side uf t]i« briituf^t a 

de^er»&rativ« f««idbiavk network back to the cadwde of 
the first amplifier. The calibration ccmtrol Is incor- 
porated in ilie feedback network. 

At the AMP iKisLlicin^ the amplifier DutjMt te fed 
Ihroufih Uie OUTPUT control lo the OUT^t binding 
pofits^ and the nwtDr-recflfier circuit is k^-paesed. 

The power supply incorpornlcs a full-wave tube 
r«‘tifierr a pi-type RC flllcrf and a voUage rcgulalor 
tiJbG ttial provides regulated B'Fvolta^for all stages. 
A hum balance polcntiomctcr is connected across the 
filamcnl windiitg. The Be^volt^e is appUed, tlimu^ 
a vnlta^ divider^ Id the armnf thehum-lxilancepolefi- 
tionieterf in order to prorvide dc bta" Inr tbe tube fila- 
ments valuable for suppressing hum arising from 
cal hode-lienter leakage. Aneleclrolytlc capacitnr pro- 
vides the necessary a-c ground return. 



SBCnCWIV. MAINTENANCE 
4-L GENCRAI. 

Your instrument will nortnally require little Eer- 
Tire Dutslda of ttibe replacemenl. The pcrforinance 
nf (lue Inglrumert Ig not dependenl On tube Boloctlon 
and all of the types entpluyed are available nationally. 

All of the retiulred adjuslmenl procedures are 
dCEcrlbod in this secILun. Trouble-duxAing infornia- 
tlon Is provldtid also. Operaling voll^es and trans- 
formei' winding reslslanccsareshownonlhsst^hematic 
flia^rani. In reading the scbemallc dlagranij it may 
be found helpful to refer to the Block Diagram Fig. 

3- 1, which includes a simplified presentation of tbe 
swUching. 

4- 2. CASE REMOVAL 

Loosen and remove Uieiwo slieet metal screws at 
the rear. Slide the case out of ihe panel frame aad off 
the Instrument. 

4-3. METER MECHANICAL ZERO ALdUST HUM 
RALANCE AflJUST 



Uitli the case removed, set the RANGE a witch at IMV, 
and him theiustnimentoii. With the INPUT lertninuls 
slicrtcd, adjust hum balance control R5 for minimum 
deHectlon of the meter puinler. 

4-4. ATTEKUATOR FREQUENCY COMPENSATION 
ADJUST 

Trimmer capacitor Cl, fixed capacller C2, and 
resistors R 19 and R20 comprise a BOdb (lOOQrl) atten- 
uator. Trimmer Cl must be adjuc^ed by the roDowlitg 
method go that the iMillage division will be eonglanl 
throu^Dut the frequenry range of llie instrument. 

To makcthcadfustmcnt, the case must be removed. 
Tlie triminer C2 adJustmcHt is aecesslble through a 
hJle In the shield over the range switch on the left side 
of the Instrumem. (See Pig. 4-l)i. 

set the AMP-VTVMswitch at VTVMandthc RANGE 



switch at .3V. Cojuieetan audio generator lo the INput 
binding poets, and set Uie gt^nci'aforfreqiHTiurytu QOCkc. 
Adjust tlue generator twt^l for a rcadiqg uf .3 voll 
flull-eeale) on Uie 2S0 mc'tcr. Then set the RANGE 
switch at Iv, and adjust trimmer Cl, with an align- 
ment irx>l, for a reading nf cxafrlly .3 volt on the IV 
range. This ooiniilelea the frequency contpeiisaUnn 
adluEtmcnl. 

4-Su CAUBRATION AIXIUST 

Potentiibmeler Rl4 in the amplifier feedback loop 
is provided for calibration adiustment of the InstrutnenL 
The AC power line vnllage Is used as a known voltage 
for the ailustmonl. If possible, use a known accurate 
Instrument to measure the line voltage accurately -it 
the lime of caUbratlon. 

To make the adjustment, remove ihe plug button 
onthe left side of the case. The shiiliof the callhratlun 
control, R 14, is accessible through this hole. The con- 
trol has a slotted shaft to permit screwdriver adjust- 
ment. (The control located In Fig. 4-1.) 

Sol the AMP-VTVM swllch at VTVh^ and tbe 
RANGE swlirJt at 300V. Connect leads from Ihe INpul 
binding posts across the AC power line. Keep in mind 
that there is a chance of tbe instrument chassis 
being connected to the *'hoF* side of the line, and OKcr- 
cisc due caution. As slated previously, check the line 
voltage with a known accurate instrument, if possible. 
How set tile caUbration control Rl4 so that tlie meter 
reads either the measured value of tbe line voltage or 
the nominal value of the liiie voltage if no accurale 
rnfasurementis possible. This compleles the calibra- 
tion adjustment. 

4-6. SERVICE POLICY 

SERVICE CONSULTATION 

If you are experiencing trouLile thal you cannot 
dfagpiose youreelf, you are invUed lo avail yourself of 
Ihe ElCO Service Consullallon Department. The con- 
sultant liandhng your inquiry will make every effort lo 
diagnose the cause of your particular difficulty basud 
on the information that you provide. Please he as 
IhorcMjglias possible. Include the folliowijig information 
about ynur unit: 

a) Have you niade a thorough check of the wiring, 
rhcckins also for cold solder joints, or acci- 
dental shorting between parts, or to diasHis? 

b) Have y«i checked that the proper tubeiv trans- 
istor is in each socket, and also making proper 
contact In the socket? Are all shields firmly 
in place? 

c) Dues Ihe trouble occur at one lime or one 
operating giluation, but not ai another time or 
operating situation? Be as specific as possible 
in this reopect. 

d) If the unit is of Uie type that involves alignmenl 
Or ealihralion, be .is specific as possible As 
to wtial you have done or nnl ikxnc W'ilb regard 
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tollicse requlrenu^nls^ If I he unit incorporartB 
clrrults staled tabefii^^t^^ry pre-aJigned^ 
did you chafi^ any seltltigG? If so, whatalign- 
menl prwedure did you use? 

*1 Have you observed any pecularily about a pan ?. 
Ea part appears charred or other wietdamagied 
by exK^essive heal, please say so*^ E you Uiint 
you have d;jma^ed a parlleuJar part in ihe 
sj^sembLy or wlrir^ p^se say so* In coa- 
jimction with theEyntptoms, the consultam may 
be able lo deternune whelber such a part is 
likely to be defectives 

f) Have you gone tbroe^ any trouble-shootiog 
procedure that may be provided? E your manual 
Inchidee a table of contacts rnado at each ewltcb 
positiun^ have you checked out the switches 
accordingly (if Ibe trouble is sudi that d4;ing 
this would be appropriate)? Have you been able 
to make checks of the pperatiag voltage and/or 
resisIranreE, H this is appropriate^^ and your 
manual provides a table of vuUuges and resist- 
ances? What are the results of lliese checks? 
Also, have you taken any other I rouble -shooiing 
approaches? Whal have been the resnUs? 

In addition, list ar^ codd numbers in red under the 
words INSTRUCTK)!^ MANUAL on the cover of Ibe 
book provided with your uait* U thorc are no red code 
numbers^ state this specifically* U the unit bears a 
serial number^ it is essential that you Lncliideihis also. 



PARTS REPLACCMEMT 

n II appears that a component 1^ defective^ and 
ynu desire areptacement froni E ICO, address your cor- 
rCEpondcnce to cur Ou^omer Service Department 

E you are claiming the right to a nO'Charge re- 
|4ac«ixkent under the lernuf and conditiDns of the war- 
ranty, it is required that you shall have seni in the 
rc£tstration card within 10 daya^ of Ibedaleof purctiase* 
andihalyou sendback the defective pan Iraiufporlation 
prepaid. ETCO will make the necessary replacemeul 
at i>o charge for p^t£ eligible under the terms and 
conditions ol the warranty. In returning tubes^ pack 
them very carcluliy to avoid treakage In sbipment. 
Broken tubes will not be ncplarcd. PE^asc read the 
warranty on Iht siA^cct ol parts eligible for rc^plat e- 
ment* 



Purtlier btforniation required on ^ part relumed 
lo Ihe factory lor a no-charge replacement under the 
term^ and cundf lions of the warranty is as follows: 

a) Model fiumbcT and serial number, U ai^y, of 
unit* Also wy code numbers ii> red uiick^r the 
words mSTRUCTlOM MANUALonthc cover of 
Uie book supplied with the uniL 

1>) stock number and description of pari as given 
on the parts IlgU 



c) Describe ag cotnpleTely as possible the nature 
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(if the d^fectf <yz your reasoti lor reiiijlring 
replace menlf 



FACTORY REPAIR SERVICE 

EJCO-malntaijis a Plactory Repair Sen'lve Depart- 
ment for in-warranty or oul-of ^warranty repair of 
E ICO e^ipnienL It is inlended to serve those rus'ome rs 
wtn are not ajdequalely iamiliar with electronics to 
make use of the ClCO 6 «^ceCc]fi 0 ultatiiDnlac]ilries^ or 
whose dilficulties cannot be solved by correspordciiicc« 

For all out-of-warranty units, there is a nunimutti 
labor and handling For the Model No«2S0,tMs fee 
Is $7.00^ Chargee for components replaced are adcll- 
tlonal to the minimum fee^ 

For In-warranty completed kit units, there is a 
tn^wirimiTw lahfn> and handling f«o , For the Model 2S0, 
tills fee ls$7«00v TTtere is no charge for a replaced 
defective part provided that the terms and conditions 
of the warraucy lor no vliarge rE^placemeitl arc not 
violated In Itie Judgemcnl of EfCO^ 

For in- warranty faetoi^- wired units, there is no 
labor and liaodling fee ^ the unit coidplics with the 
ter me and condlLons of the warranty in the iudltcment 
of EICOl However, if the terms and condlttona of the 
warranly are vLulatcd, Uien there will he charged to 
customer a luinlonjin labor aad haodliag fee plus the 
cost of parts replaced, 

la all cases, the unit must bo sent to the lactory 
transporlation prepaid, and the unit will be relumed 
to tlie customer transportation collect. 

The services reodered for the iniiiliiimiLlabor and 
handling fee are the correction of any minor wlrir^ 
errors (not eNlensive corrections or rc- wiring), the 
labor involved in replacing defective pails, a)id any 
adjustniems, alignment, or caLihraticn procedures that 
would normally be performed on a factory-wired unit. 
Units not w'lrcd according to Instructions, or modified 
in any way, or sliowing evidence ol the use of actdcorc 
solder, will not be serviced and will he returned to the 
Customer forthwilh. 

Units reiquir ing exi enstve correctlogis or re - wir i ng 
will Incur an additional labor charge wtiidi will be sei 
by EICCX Tlie cuslotuer will be inforined of this situ- 
ation and writlen authorisation from (he customer will 
be required before the work is done. 

please note; mioimuni labor and handling f« os are 
sulbfect to revision at any lime. 





LOCAL RE PAfH FACILITIES 

Out-ol -warranty rti»)r fTOTk may also be per- 
foriDH) by auUK>rlz«d service station^ as wsU as the 
ElCO faciory^ A list of authorized service stations Is 
provided with this manual. The roiiler ol Stations may 
change frum time to time, and if considerable lime has 
elapsed since you purchased your volt, you are advised 
to contact the station you choose beiorr senduigths unit 
to them for repair. Use ol a local service station wlU 
often result In faster service, and. usually, lower 
iransportation costs. 

It Is necessary itiat yuu cumply wUh the Shi^njj 
btstructiODK that fuljow when sending In a enli“T6r 
sservlce. 



SHIPPING Dt&TftUCUCttS 

You are stroi^ly advised tu retain the original 
shipping cartun and Inserts in the case that re^shlpmenit 
is required fur service or any other purpose. The carton 
may be collapsed, for storage in as small a space as 
|)OSSlble. In very many eases, thesime carton is used 
for kit and factory- wired units so thal the ktt eartun 
Will werve fur re-shipmeiit of the completed kit. 

To submit a unit for service, either to tiic factory 
Orao authunzed service station,* fill out completely 
the Service #ork Order form prm'ided with the manual. 
Pack Hie unii very carefully, preferably in the original 
shipping carton wi th Hie Ofiglnal in scris. 

If this is nut possible, usea strongowraize carton, 
preferal>ly wood, allowing at Jeast finches of resilient 
packing maU’rial such a» shredded papor or excelsior, 
to bo insciied between all sides of the unit and the 
Carton. Seal the <*artun with strong gummed paper tape 
Or slrH>ng twHie, or both. Include tlie Service Work 
Order in the t:artuii and in addition, attach a lag u> the 
Insirmnein on wliich Is printed your name and address 
and brief reference hi the ti‘Ogble exi>crienced. Affix 
"FRAGILE*' ur "HANDLE WITH CARE’* labeU hi at 
least four sides of the canon, or print these words 
Jargx^and clear with a briglil color crayon. Sliip by 
prepaid Railway E.vpress or parcel post to; 

Electronic fhstrutnc'nt Co., Inc^ 

33-00 Northern Hlvd. 

Long Island City 1, ICew York 
Attention: Service Department 

Include your name and address un the vulslde of 
the carton. Return shipment will bn made transporta- 
tion charges coliecl. Nule that a carrier caaitot be 



held liable for damages in transit, if packing, IN HIS 
OPINION, is InsvfllcietH. 

^Aiithorlaed service stations are for out-of- warranty 
units only, unless the station is spccilioally noted on 
the List of Aulhurim^d Service Stations to be aulhorized 
for OlhOr work. 



ti’ THE ElCO WARRANTY mKliT’ I 



The Electronic Instrument Company, Inc., hcre- 
aJier referred to as EICO, warrants Umt, for a period 
of 00 daysfromthe date uf purchase, any EICO kit will 
be free of defects In parts, and that a^y EJCO factory- 
wired unit will be free oJ defects in parts aad work- 
manship. For an EfCOklt. ElCO^s obligation is limited 
lo those parts Which are returned Iraaepcrtatinii pre- 
paid to the factory without further damage, acKl in the 
Judgement of EICO are either uriginally defective or 
have become defective in normal use. Pur an EICO 
factoi’y-wiTod unit, EICO^s oliligaition is limited to 
those parts, Ecctiuns, ur the emire unit which Is re- 
turned Iranspnrtatiun prepaid to Ihe factory without 
further damage, and In Ihe iudgemeni of EICO arc either 
originally defective or have become defective in normal 



The warranty docs not apply to any parts damaged 
In the course of handling; assembling, nr wiring by the 
customer, or damaged due to ahnormat usage or in 
tlnlation of instruct ious or reasonable practice, or 
further damaged to a consequential degree In return 
shipment. Purthermore, the foi'EgDuig warranty is 
made only lo the originaJ customer, and is and shall 
lie in lieu of all Other waixanties, whether expressed 
or Implied, and of all othei' obligations or liabilities 
on the part of EICO, and In nn event sliall ETCGbellable 
for any anticipated profits, consequential damages, 
loss of time, or ether tosses Incui red hy the cuetomcr 
In connection with Ihe purchase or operation of BlOO 
prodiids ur compunenis thereof. 



The registration card, which accompanies each 
EICO kit or faclory-wirod unit, must be filled in and W 
ri'tui'Jifnl to the enmpany within 10 days after the dote ^ 
ol purchase. This warranty applies only to rcgi«orcd H 

g 
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SYMPTOM 



POSSIBLE CAUSE 6 REPAIR PROCEDURE 



JhBtnuuerJt imipflratiTer gHlot 

]si«p d««« ncl Slow 



Blown ruB« d*t«CtiV4 Line COrd/deCoctive 

on-<)ff ipipltcti {ettecli for T1 piri reolstaEuc;? 
throy^ Lime COnl plnp wUli OUTPUT OOn/trOJ turned 
cldCltVifSO (tana OFFS; defective b+ impply (elieck 
T1 h.v. am;, re«||ftanCr, rfictifliv V< flupocilor CSs 
nr B+ehort or l>irt*k|. 



loiinimenl im«*x«.tive; mUfl 

lanr^ doDB glow 



BrO^li or Bhort Li ilgriBi pal^ nr f eedbsek path 
smvnd «ntpliri*r. see Block Biiitgmn Fis« S^L 
CtiO<l{ operation ag voUnacter flrs^ then ilb 
anipLifieT, if GQmi«r o.k. and taltcr Anl^ flwM^ 
trouble Ue» In elrculiry OEADClated wMh R3Q^R3L5S, 



vuti-limear wc^r 

scale 



Oltai nr loore dlo4e& CRI, CHS| CR3^ CR4 detective 
treplBcc^ 



fcteter potcecr Tlijratre at low 
fr*t|ueiMMs 



Capacitor C 12 defretiTC. 



ifttfw rtftda irtcorroctlf at low 

treiiujeiKlE& 



Chock ft^paoiton c4, d<^ nMi ci3 



vo-eiM 

\ 



v4-MdT/ 

U^4 



4-1, TflP Ctti^Aile VtW 
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SCCTJQN V. AE PLACEMENT PARTS LIST 



SVM.i 


STOCK! 


AWT. 


‘ DESCBfPHOM 


Cl 


29StS i 


1 


capacltori trlnunt^r* 4-22fninf 


cz 


22305 


1 


capiicLtor, disc, .OlmJd (lOK or t0,000nnnf) CMV 


C3 


30008 


1 1 


capacLtorr «Q2DTif(ip 4D0V 


C4 




1 


capucllori 40jTJd, lOV 


c& 


240i8 


1 


cupacUor, elec., 40mld +3 x 30j»fdj 300V 


ce 




1 


(.-apacLturi 40mrd4 IDV 




23C44 


1 


capacilDrp elec.^ ^OOu^d, 3V 


C8 


23000 


1 


c^actlor, elec., 2 Jt 20jtird, 150V 


CD 


20050 


1 


4^^acltor, puper, .25mTd, 200V 


cio 


2304S 


1 


capacitor, iSOirJd, 3V 


Cll 


2S530 




e^Htcitor, disc, .OOOinfd (6K or OOOOmmTh 10% 


C12 


23023 




capncltor, elcc., lOOmfd, 12V 


Cl3 






capacitor, paper, Imld, 20DV 


CRL,2,3,4 






dindo, crystal 


Fi 


1 91007 


1 


fUfie, .5 Amp 


It 


1 97715 


1 


indicator, namt 


Jl,2, 3,4 


52D0B 


4 


bladLpg po^ 


Ml 


72011 


1 


nw!t«r, 20(KiA 


RL 


1043& 


1 


rcsifitor, ISOK ohm^ 1/2 W, 10% (brown, in^aen>yclIoV|BLl'vcr) 


H2 


10430 


1 


raststorp 4700 ohm^ 1/2 10% fallow, v^oletiFcd, silver) 


R3 


10961 


1 


resiEdor, 1500 ohm^ 2W, 10% (bruwii,^am,r^ silver) 


R4 


10950 


1 


resistor, 2290 ohm, 2W, 10% (red, r^, red, stiver) 


R5 


19013 


1 


potentlonuderr ohm 


Rfi 


10425 


1 


resistor, SBKohm, 1/2 W| 10% (oranga, or an^iOTanee, silver) 


R7 


10003 i 


t 


resistor, 100 ohm, 1/2W, 20% (biwji,biack,brown} 


R8 


10450 


1 1 


resistor, 3800 ohm, 1/2W, 10% (orange, whit e, red, stiver) 


R9 


1042B 1 


1 1 


1 resistor, 47 K ohm, 1/2 W, 10% (yellow, vlolet,oranee, silver) 


mo 


I 10852 


■■ 


resistor, t&Kohm^ IW, 10% (brown^EreeniOrange, silver) 


pn 


10441 




resistor, 150 ohm, 1/2W, 16% (brown,green,br own, silver) 


R12 


10416 




resistor, 15Kohm, 1/2W, 16% (brown, Ereen,orange, silver) 


P13 


LOBBB 


■■ 


resistor, 3360 ohm, iw, 10% (orange,crange, red, silver) 


P14 


16013 


1 1 


potentiometer, 200 ohm 


R15 


10030 1 


1 


resistor, IM ohm,-l/2w, 20% (brown,b)aok,green) 


iRie 


10851 


1 


resistor, 22K ohm, IW, 10% (red, red,orange, silver) 


R17 


10527 


1 1 


resistor, 136 ohm, 1/2W, 5% (brown, orange, brown, golcl) 


RL8 


10424 


1 


resistor, 22K ohm, 1/2 W, 10% (red, r«d,orange, silver) 


RtD 


11708 


1 


resistor, lOMohm, IW, 1% 


R20 


11051 


1 


resistor, lOKohm, IW, 1% 


R21 


11073 1 


1 


resistor, 58. 36 ohm, l^W, 1% 


R23 


11072 ; 


1 


resistor, 316.2 ohm, l/2w, 1%, 


R33 


11071 


I 


resistor, 683,8 ohm, 1/2 W, 1% 


R24 


11074 


1 


resistor, 31,62 ohm, 1/2 W, 1% 


R25 


11070 


1 


resistor, 2162 ohm, 1/2 W, L% 


R3e 


LL069 


1 


resistor, 6B3B ohm, 1/2W, L%i 


R2T 


10^54 


1 


resistor, 10 ohm, 1/2 W, 10% (hr own,black,black, silver) 


R2B 


10462 


1 


resistor, 15 ohm, 1/2 W, 10% {hroin^green,b]aek,sllver) ‘ 


R2D 


10432 


1 


resistor, 1000 qhm, l/2Vff 10% {brown,hlack, red, silver) 


R30 


10449 


1 


resistor, 5.5K, 1/2W, 10% (jgreen,blue, or at^e, silver) 


R31 


18005 


1 


pot., lOK, EFST 


SI 


B0094 


1 


switch, rotary 


S2 




1 


switch, paii Ql R31 


S3 I 


1 62017 


1 


switch, toggle, SPST 


Tl 


30003 


1 


transformer, power 


TBl^ 


54007 


1 2 


terminal strip, 3 Foot, 2 rlgtit with ground 


Tm 


> 54006 


1 


terminal strip, 3 Post, 2 right 


TB4 


' 54006 


1 I 


lerminal strip, 4 Post 


TB5 


54003 


1 


termlniU strip, 2 Post 


TB6 


54013 


1 


terminal strip, 1 Post, left, with ground 


TB7 


54007 


1 


terminal stripy 3 Post, 2 right with ground 


TB8 


82500 


1 


terminal boa^ 1 
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REPLACE ME WT PAJTTS UST (CONT’D^) 



DESCRIPTION 



VI 

V2;3 

V4 

V5 

KPl 

XVI 

XV2.3 

KV4.5 



90072 


J 


tube, EP97/6FV5(eGK5 direct iXi^lsH-eniefitl 


90075 


2 


tube, EPl®4/6EJr— 


90036 


1 


t^il>e, 6X4 


90074 


1 


tube, OA2 


OTSD& 


1 




9V04Y 


1 


eocKel^ 7 pin mlnfahjrf-^ with slil^ld support 


97025 


2 


9 ptn miniature^ holtom ny^r± 


97062 


2 


eock^tf 7 piin minlaturo^ top itiouAt 


40000 


12 


mitf h^jif 


4000L 


5 


nutf 3/8 


40007 


12 


nul^ 54-40 


4fXkl£ 


2 


i>ui^ **10-32 


40010 


1 


nut} 1/2-24 


40019 


2 


! nut, Tiruifirniai]^ #0-32 


4t047 


2 


#8 self tappiiig (P+K») 


41003 


4 


£creWp #6-32 K rinl hefid 


41005 


2 


ecreWp #10-32 x 1/2* nylon 


41066 


10 


Bcr-irw^ #6-32 x 5/lB 


41069 


10 


screw, #6-32 x 3/16* rovj^d head 


41090 


10 


ecrewp #4-40 x 5/16 


41091 


2 


ecrewp #4-40 x 1/4* flat Itead 


42000 


3 


washer* Leck* 3/8 


42001 


4 


washerp flat* 3/8 


42002 


12 


wusherp lock^ #6 


42004 


2 


washciT* Leck* 1?1U 


42005 


4 


washer* flat* #6 


42007 


12 


washer* Leck* 14 


42020 


t 


wast>ei'f rialf 1/2* rubt>c^r 


42511 


i 


retainer, Indicaior 


43D01 


J 


lug, 3/8 


43004 


4 


lugt *^8 


43D05 


3 


faK, #4 


46010 I 


4 


ftN^t, rulKK^r* grey 


48D00 


1 




53U35 


1 

4j 


knob 


50520 


M 


holders for tubes 


57D04 




Line cord 


t^Ot^S 




panel 


51292 




chassis 


51205 


1 ! 


shield 


51914 




bracket^ pet* 


52101 




strain rebel 


82507 




insulator CLransiuriner)i* piaslic 


86005 




fraint? 


87000 




handle with rings 


40010 


1 i 


cublmd 


89240 


^ 1 


nonK?nctature label 


80040 


2 ' 


bruekel^ handle 


07301 


1 


shield, tube 


06103 


1 


1 insti iictlon annual 


00350 


1 


1 renslructloit luanua] 
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ENJ OY YOUR BOOKS 

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT 

STUFF! 

WWW.EVERYTHI NG4LESSSTORE.COM 
COPYRIGHT NOTICE 

ALL MATERIALS I NCLUDI NG CD/ DVD AND PDF 
FI LES ARE COPYRI GHTED 
WWW.EVERYTHI NG4LESSSTORE.COM VON 
WALTHOUR PRODUCTIONS AND MAY NOT BE 
REPRODUCED, COPIED OR RESOLD UNDER ANY 
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A 
COPY FOR YOUR OWN PERSONAL BACKUP. 
MATERIALS ARE FOR PERSONAL USE ONLY. 

I F YOU PURCHASED THIS FROM ANYWHERE BUT 
FROM US PLEASE NOTIFY US IMMEDIATELY SO 
THAT WE MAY CHECK I F YOU PURCHASED FROM 
AN AUTHORIZED RESELLER SO WE CAN LET YOU 
KNOW I F YOU NEED TO RETURN FOR FULL REFUND 
FROM AN UNAUTHORIZED SELLER. 

THANKS AGAI N AND PLEASE TAKE THE Tl ME TO 

VISIT OUR STORE. 

ATTENTION! EVERYTHING ON SALE NOW!! 

WIT 

HOT SALE! 

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS 
WWW.EVERYTHING4LESSSTORE.COM 
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